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This formula would only be needed in the case of a very long cylindrical furnace and would then be applied to the cylindrical part remote from the ends. Each end with a short piece of. the adjacent wall would be considered as the half of a sphere or cube.
An approximate formula for the flow of heat through a cylindrical wall is given by the equation:1
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Where d is the internal diameter of the .cylinder, and I its thickness.
In the above formulae it has been assumed that the conductivity, &, is a constant, although it is well known that the thermal conduc-tivity of fire-bricks and similar materials increases very considerably with a rise of temperature. The correct calculations are made by using the above formulae with the "effective" value of k which has been shown to be approximately the value of k corresponding to the temperature (T+*/2)°> for a conductor whose ends are at T° and (T+t}° respectively.2
The thermal conductivity of furnace jnaterials is found by measur-ing the flow of heat through a slab of the material of definite dimen-sions having the opposite faces at two definite temperatures, and these temperatures are mentioned in stating the result. Thus' the conductivity of fire-brick is given as 0.0014 (C.G.S. units) between the temperatures o° and 500° C. and 0.0031 between o° and 1,300° C. These values are not the conductivities at 500° and 1,300°, but the effective conductivities over the specified ranges. Very little is known with regard to the variation of conductivity with temperature, but the conductivity rises with the temperature and in some cases appears to be nearly proportional to the absolute temperature.
Making the assumption that the thermal conductivity of refractory materials is a linear function of the temperature the following rule can be deduced!:
In the case of any conductor, whether parallel or flaring, the effective
1 Carl Hering, loc. cit.
2 Call Hering, "Effects of the Variations of Thermal Resistivities with the Temperature."   Trans. Am. Electrochem. Soc., xxi. 1912.0.511.   Dr. Bering's
J-_|_JV                         -
formula is -------for a conductor whose ends are at T° and (Z")°-on and Beard on Heat Insulation.    Electrical Rev., N. Y., July 22, 1905, and Eng. Record, Nov. 25, 1905.
